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cation. The system may include a cart-type base unit or may
be 1ncorporated mto a fixed or semi-fixed installation that
uses suction to draw air (e.g., containing smoke, fumes, and
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fume evacuation system includes a hood that creates an
arduous flow path and varying velocity profile, which cools
and separates any particulate matter in the suctioned air. The
arduous flow path may include multiple sharp turns created
by an inner detlector component and an inlet tube. The 1nlet

tube may further contain batlles to cool particulates from the
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1
FUME EVACUATION SYSTEM

BACKGROUND

The disclosure relates generally to fume evacuation sys-
tems, such as those used for welding, cutting, metal-work-
ing, and similar applications.

Metal working operations range from cutting, welding,
soldering, assembly, and other processes that may generate
smoke, fumes, and particulate. In smaller shops it may be
convenient to open ambient air passages or to use suction or
discharge air from fans to maintain air spaces relatively
clear. In other applications, cart-type evacuation systems are
used. In industrial settings, more complex fixed systems may
be employed for evacuating smoke, fumes, and particulate
from specific work cells, metal-working locations, and so
torth.

In general, such systems often include a hood or other
intake coupled to a conduit that draws the smoke, fumes, and
particulate from the worksite to various filters, blowers, air
recirculation and exhaust components. The evacuation sys-
tem uses suction air to draw the smoke, fumes, and particu-
late from the immediate vicinity of the metal-working
operation. Further improvements are needed, however, 1n
evacuation systems. For example, it would be desirable to
cool particulate at an early stage within the evacuation
system, such that the particulate does not contact and
damage any other components of the evacuation system.

There 1s a need, therefore, for improved extraction sys-
tems for welding and similar metal-working applications.

BRIEF DESCRIPTION

The present disclosure provides novel approaches to
smoke, fume, and spark extraction designed to respond to
such needs. The systems are particularly adapted for weld-
ing, cutting, and similar metal-working operations that can
generate fumes, smoke, hot gases, but also particulate mat-
ter. In accordance with certain aspects of the disclosure, an
evacuation hood includes a conical outer shroud and an
inner deflector. The mmner detlector 1s disposed within the
outer shroud to define a pathway having multiple sharp
turns. As such, the smoke, fumes, and particulate are sub-
jected to an arduous pathway, causing the particulate to cool.

In accordance with certain aspects, the disclosure oflfers
an evacuation system that includes an air handling system
for drawing fumes away from a metal-working application.
An air conduit 1s coupled to the air handling system for
conveying the smoke, fumes, and other metal-working
byproducts away from the metal-working application. Fur-
ther, a hood 1s coupled to the air conduit and positioned at
the metal-working application. As described, the hood
includes an outer shroud with an mmner deflector disposed
within the outer shroud, which defines a first sharp turn for
metal-working byproducts drawn between the outer shroud
and mner deflector. An inlet tube 1s disposed 1n the inner
deflector, and the inner deflector and the inlet tube define a
second sharp turn for the metal-working byproducts.

In accordance with a further aspect, the disclosure pro-
vides an evacuation system again having an air handling
system and an air conduit coupled to the air handling system.
Again, a hood 1s coupled to the air conduit and positioned at
the metal-working application. The hood includes a struc-
ture defimng a circuitous path for the smoke, fumes, and
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particulate. During operation, the circuitous path allows
fumes to pass through the hood and 1nto the air conduit but
causes particulates to cool.

DRAWINGS

These and other features, aspects, and advantages of the
present disclosure will become better understood when the
following detailed description 1s read with reference to the
accompanying drawings in which like characters represent
like parts throughout the drawings, wherein:

FIG. 1 1s a diagrammatical representation of a cart-like
fume evacuator 1in accordance with aspects of the present
techniques;

FIG. 2 1s a diagrammatical representation of fixed or
semi-fixed installations utilizing the techniques described
herein;

FIG. 3 1s a perspective view ol an exemplary hood for
drawing metal-working byproducts away from a metal-
working application;

FI1G. 4 1s a cross-sectional view of the hood 1n FIG. 3; and

FIG. 5 1s an exploded view of the hood m FIG. 3.

DETAILED DESCRIPTION

Turning now to the drawings, and referring first to FIG. 1,
an evacuation system 10 1s illustrated for extracting smoke,
fumes, particulate, and more generally, workspace air 12
from a metal-working or other application 14. In the 1llus-
trated embodiment, the evacuation system 10 includes a
base umt 16 coupled to a conduit 18 that draws air away
from the metal-working application 14 using a hood 20. The
hood 20 1s designed to be placed at or near (generally above)
the metal-working operation 14 and, as the base unit 16 1s
activated, evacuates the workspace air 12, directing the
evacuated air to the base unit 16 for processing.

It should be noted that while described with respect to the
stand-alone base unit 16 1n certain embodiments, the present
disclosure 1s not limited to this embodiment, and may be
used in conjunction with a cart type unit, a fixed installation,
or a different physical configuration. More generally, 1nno-
vations provided by and described 1n the present disclosure
may be implemented into fixed or semi-fixed installations,
such as those used in industrnial settings. That 1s, certain
components of the base unit 16 described herein may serve
multiple workspaces, work cells, weld cells, and so forth, by
common conduits 18 that that draws air away from multiple
metal-working applications 14. Operator controls, where
provided as described below, may be positioned remotely
from these workspaces, or within the workspaces for control
of flow from the particular workspace.

Returning to FIG. 1, as illustrated, the base unit 16
comprises a blower 22, such as a squirrel-cage blower,
driven by a drive motor 24. The drive motor 24 1s controlled
by control circuitry 26 which may provide drive signals to
the drive motor 24 for fixed-speed or varnable-speed opera-
tion. The base unit 16 may be designed to draw power from
any source, such as a power grid, battery sources, engine-
generator sets, and so forth. The control circuitry 26 typi-
cally includes processing circuitry and memory for carrying
out drive operations as desired by the operator or 1n response
to system iputs. Accordingly, the control circuitry 26 may
communicate with an operator interface 28 for receiving
operator settings, speed settings, on-ofl commands, and so
forth. Similarly, the control circuitry 26 may communicated
with a remote interface 30 designed to receive signals from
remote inputs, remote systems, and so forth. The remote
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interface 30 may also provide data to such remote systems
such as monitoring and controlling operation of the evacu-
ation system 10.

In the 1llustrated embodiments, the conduit 18 extending,
between the base unit 16 and the hood 20 may be a suction
conduit 32. In general, the suction conduit 32 1s under a
negative or slight suction pressure to draw air, containing,
smoke, fumes, and particulate, away from the workspace.
The air travelling from the hood 20 through the suction
conduit 32 may be directed through a suction filter 34 before
being reintroduced into the blower 22. To further optimize
the operation of the evacuation system 10, suction adjust-
ment 36 may be provided prior to the suction filter 34. The
suction adjustment 36 1s shown within the base unit 16, but
may also be located within the conduit 18. The suction
adjustment 36 may include, for example, a butterfly valve,
a damper, a louver, batlles, guide vanes, or another mechani-
cal device which may be adjusted to limit the flow rate of air
from the suction filter 34 and, consequently, the intake of air
into the blower 22 from the ambient surroundings. Such
adjustment may advantageously allow for relative mass or
volumetric flow rates of the suction airstream to enhance
extraction of workspace air contaimng metal-working
byproducts. The control circuitry 26 may be coupled to the
suction adjustment 36 to regulate its operation (e.g., via
small adjustment motors and actuator assemblies).

In the embodiment 1llustrated 1n FIG. 1, the hood 20 has
an outer shroud 38, which 1s generally conical 1n shape 1n
exemplary embodiments. An mnner detlector 40 1s disposed
within the outer shroud 38 to define a first sharp turn 1n the
flow path within the hood 20. The deflector 40 may have a
solid bottom surface 42, which prevents the fumes, smoke,
and particulate from flowing directly into the conduit 32
from the hood 20. Accordingly, the solid bottom surface 42
may create an arduous flow path within the hood 20 to cool
any particulate and may cause 1t to drop out of the air tlow.
The suction provided by the blower 22 may enable the tlow
path to travel around the deflector 40 as shown by arrows 44.
An 1let tube 46 may aid 1n creating the arduous tlow path,
while also directing the flow 1nto the suction conduit 32. To
improve spark removal, the inlet tube 46 may house at least
one baflle 48. For example, 1n the depicted embodiments, the
inlet tube contains three baflles 48, each having a plurality
of apertures 50. As described below, each baille 48 may
contain apertures 50 of a different size and different align-
ment.

It should also be noted that the evacuation system 10 may
be adapted to exchange data with other system components,
such as a welding/plasma cutting or other system 52. In the
illustrated embodiment, the system 52 may be, for example,
welding or plasma cutting power supplies, wire feeders,
shielding gas supplies, and so forth. These will typically be
coupled to the operation to accomplish the desired task on a
work piece 34. Certain of these systems may be capable of
providing control signals to the evacuation system 10 to
allow for turning the evacuation system 10 on and off,
regulating speeds and air tlows, and so forth. Such commu-
nications may be provided wvia suitable cabling 56, by
wireless communications, or by other means.

As mentioned above, the present techniques may be
employed 1n systems and arrangements other than carts or
base units that are local to a work location. FIG. 2 1llustrates
an exemplary fixed or semi-fixed system that may be
employed in work areas 70 in workshops, factories, assem-
bly and metalworking plants, and so forth. The common
suction conduit 34 draws air from multiple metal-working
applications 14. In this sense, the conduit 18 forms headers
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or manifolds that may be positioned over the work areas or
otherwise routed between them. Each work area, then, i1s
provided with a respective hood 20 for extracting smoke,
fumes, and particulate, as well as respective suction adjust-
ments 36. These may operate manually or electrically, as
mentioned above in the case of the cart-type embodiment.

FIG. 3 1s a perspective view of an exemplary hood 20 1n
accordance with certain aspects of the present techniques. As
shown, the hood 20 includes the outer shroud 38, which may
be generally conmical 1n shape. As discussed 1n detail below,
the outer shroud 38 encloses additional components of the
hood 20 that may be usetul 1n cooling and separating any
particulate from the air removed from the workspace. Par-
ticularly, components within the hood 20 may create an
arduous flow path for the removed air to facilitate cooling
and particulate separation. It may be beneficial to remove
and cool any particulate 1n the hood 20.

FIG. 4 1s a perspective cross-sectional view of the hood
20, providing a more detailled view of the components
internal to the outer shroud 38. As shown, the inner deflector
40 1s disposed within the outer shroud 38. The 1nner detlec-
tor 40 has a solid flat surface 42 oriented perpendicular to the
direction of flow into the hood 20 used to create an arduous
flow path for suctioned air. The surface 42 blocks the
suctioned air flow from flowing directly into the inlet tube 46
and the suction conduit 32. Specifically, the surface 42 may
force the suctioned air around the inner deflector 40,
between a side wall 80 of the mnner detlector 40 and the
conical surface of the outer shroud 38. Due to the suction
provided by the blower 22, the suctioned air may then
encounter a {irst sharp turn 82 about a rounded edge 84 of
the mner deflector 40. The first sharp turn 82 may be
between approximately 90° and 180°. The suctioned air then
travels through a passageway formed by the side wall 80 of
the inner detlector 40 and an outer surface 86 of the inlet
tube 46. Again, the suctioned air 1s impacted by the surface
42 of the mner detlector 40, imposing a second sharp turn 88
in the flow path about an edge 90 of the inlet tube 46. The
second sharp turn 88 may be between approximately 90° and
180°.

The 1nlet tube 46 contains multiple batfiles 48 to prevent
any particulate from passing through the hood 20. In the
depicted embodiment, three bafiles 48 are shown. Each
baflle 48 has a plurality of apertures 30 to enable the
suctioned air to pass through the baflle 48 and into the
suction conduit 32. In certain embodiments, the bafiles 48
may have apertures 50 of varying sizes and placement. The
s1ze ol the apertures 50 may vary among the baflles 48 to
impose a varying velocity profile on the suctioned air.
Further, the apertures 50 may include varying alignment to
create additional turns within the flow path. However, 1n
other embodiments, components other than baflles 48 may
be used. For example, mesh screens (metal, plastic, or
otherwise) may be used to block particulate while allowing
suctioned air to travel through the inlet tube 46. Further, any
number of baflles 48 may be contained within the inlet tube
46.

FIG. 5 1s an exploded view of the hood 20, depicting how
the internal components of the hood 20 are arranged. For
example, the baflles 48 may be fixed within the 1nlet tube 46
prior to the inlet tube 46 being placed within the outer
shroud 38. In certain embodiments, the baflles 48 may be
formed as part of the inlet tube 46. Further, the inlet tube 46
and outer shroud 38 may be coupled with an interference {it,
tabs, a snap fit mechanism, a weld, braze, an adhesive, or
otherwise. The mnner detlector 40 may then be disposed over




US 9,839,948 B2

S

the downstream end of the inlet tube 46 to direct flow around
the sharp turns 82 and 88, causing particulate to fall out of
the flow path.

While only certain features of the disclosure have been
illustrated and described herein, many modifications and
changes will occur to those skilled 1n the art. It 1s, therefore,
to be understood that the appended claims are intended to
cover all such modifications and changes as fall within the
true spirit of the disclosure.

The 1nvention claimed 1s:

1. An evacuation system comprising;

an air handling system for drawing components compris-

ing air, fumes, smoke, sparks, or particulate, or a
combination thereof from a metal working application;
an air conduit coupled to the air handling system for
conveying the components from the material working
application towards the air handling system; and

a hood coupled to the air conduit and configured to be

positioned at the material working application, the
hood comprising a conical outer shroud, an inner
deflector disposed 1n the outer shroud and defining a
first sharp turn for the components drawn between the
outer shroud and the inner deflector, wherein the coni-
cal outer shroud has an opening that 1s larger than the
inner deflector to form an open annular flow path that
in operation draws the components into the hood, and
an inlet tube that extends into the inner detlector and
defining with the inner deflector a flow path between a
sidewall of the inner deflector and an outer surface of
the 1nlet tube and a second sharp turn for the compo-
nents, wherein the open annular flow path, the first
sharp turn, and the second sharp turn define an arduous
flow path that in operation cools the components,
causes drop out of the particulate, or both.

2. The system of claim 1, comprising at least one par-
ticulate batflle disposed in the inlet tube.

3. The system of claim 2, wherein the at least one
particulate bafile comprises a plate-like structure having a
plurality of apertures through which the components may
pass.

4. The system of claim 2, comprising a plurality of
particulate baflles disposed in the inlet tube.

5. The system of claim 4, wherein each of the plurality of
particulate baflles comprises a plate-like structure having a
plurality of apertures through which the components may
pass.

6. The system of claim 35, wherein the apertures of an
upstream batlle, in the direction of the component move-
ment, are differently sized than apertures of a downstream
batlle.

7. The system of claim 1, wherein the outer shroud, the
inner detlector and the inlet tube are disposed concentrically.

8. The system of claam 1, wherein the inner defector
comprises a blind bottom end that precludes the components
from entering the inner detlector without passing between
the outer shroud and the inner deflector.

9. The system of claim 1, wherein the air handling system
comprises a movable cart.

10. The system of claim 9, wherein the air conduit
comprises an arm extending from the cart.

11. The system of claim 1, wherein the air handling
system and the air conduit comprise a fixed installation.

12. The system of claim 1, wherein the air handling
system comprises an air filter for filtering the components
drawn from the material working application.
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13. An evacuation system comprising:

an air handling system for drawing components compris-
ing air, fumes, smoke, sparks or particulate, or a
combination thereof from a metal working application;

an air conduit coupled to the air handling system for
conveying the components from the material working
application towards the air handling system; and

a hood coupled to the air conduit and configured to be

positioned at the material working application, the

hood comprising:

a conical outer shroud;

an 1nner deflector disposed in the outer shroud and
defining a first sharp turn for the components drawn
between the outer shroud and the inner deflector,
wherein the conical outer shroud has an opening that
1s larger than the inner detlector to form an open
annular flow path that 1n operation draws the com-
ponents mto the hood;

an inlet tube that extends into the inner deflector and
defining with the mner deflector a flow path between
a sidewall of the inner deflector and an outer surface
of the inlet tube and a second sharp turn for the
components; and

a plurality of particulate baflles disposed in the inlet
tube, wherein each of the plurality of particulate
baflles comprises a plate-like structure having a
plurality of apertures through which the components
may pass;

wherein the open annular flow path, the first sharp turn,
and the second sharp turn define an arduous flow
path that 1n operation cools the components, causes
drop out of the particulate, or both.

14. The system of claim 13, wherein the apertures of an
upstream batlle, in the direction of the component move-
ment, are differently sized than apertures of a downstream
batile.

15. The system of claim 13, wherein the mnner defector
comprises a blind bottom end that precludes the components
from entering the mner detlector without passing between
the outer shroud and the inner deflector.

16. The system of claam 13, wherein the air handling
system comprises an air filter for filtering the components
drawn from the material working application.

17. A hood of an evacuation system for drawing compo-
nents comprising air, fumes, smoke, sparks, or particulate, or
a combination thereof from a metal working application, the
hood configured to be coupled to an air conduit and con-
figured to be positioned at the material working application,
the hood comprising:

a conical outer shroud;

an mner deflector disposed 1n the outer shroud and

defining a first sharp turn for the components drawn
between the outer shroud and the inner deflector,
wherein the conical outer shroud has an opening that 1s
larger than the inner detlector to form an open annular
flow path that 1n operation draws the components 1nto
the hood;

an 1nlet tube that extends into the inner deflector and

defining with the inner deflector a flow path between a
sidewall of the inner deflector and an outer surface of
the 1nlet tube and a second sharp turn for the compo-
nents; and

a plurality of particulate batflles disposed in the nlet tube,

wherein each of the plurality of particulate batlles
comprises a plate-like structure having a plurality of
apertures through which the components may pass,
wherein the apertures of an upstream batile, 1n the
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direction of the component movement, are larger than
the apertures of a downstream batile;

wherein the open annular flow path, the first sharp turn,

and the second sharp turn define an arduous flow path
that in operation cools the components, causes drop out 5
of the particulate, or both.

18. The system of claim 17, wherein the mner defector
comprises a blind bottom end that precludes the components
from entering the inner detlector without passing between
the outer shroud and the inner deflector. 10

19. The system of claim 17, wherein the outer shroud, the
inner deflector and the inlet tube are disposed concentrically.
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